ABSTRACT: Objective: Somatic complaints, often associated with concurrent and future internalizing symptoms and disorders in adult samples, were examined longitudinally from preschool to school age in a sample of children at an increased familial risk for psychopathology. The behavioral correlates and sex differences of somatic complaints and the persistence of these complaints across early childhood were examined. Method: A longitudinal sample of 185 mothers completed a laboratory visit when children were preschool aged and an online follow-up when children were school aged. Mothers were assessed for psychopathology, and mothers and secondary caregivers reported on children's somatic complaints, anxiety, and depression at both time points. Results: A high rate of child's somatic complaints was noted in this sample, with similar rates in males and females. Regression analyses revealed that somatic complaints at preschool predicted somatic complaints, anxiety, and depression at school age, and sex did not moderate these relationships. Overall, maternal psychopathology predicted somatic complaints, but findings were inconsistent across reporters, time points, and types of maternal psychopathology. Evidence for maternal reporting bias was mixed. Conclusion: The association between preschool-age somatic complaints and school-age internalizing symptoms suggests the potential utility of early detection and treatment of somatic complaints, particularly for young children at an increased familial risk for developing internalizing disorders. Pediatric primary care is an ideal setting for these early intervention efforts. Somat ic complaints refer to physical symptoms (e.g., headaches, abdominal pain, dizziness, etc.) with no identifiable organic cause.
ABSTRACT: Objective: Somatic complaints, often associated with concurrent and future internalizing symptoms and disorders in adult samples, were examined longitudinally from preschool to school age in a sample of children at an increased familial risk for psychopathology. The behavioral correlates and sex differences of somatic complaints and the persistence of these complaints across early childhood were examined. Method: A longitudinal sample of 185 mothers completed a laboratory visit when children were preschool aged and an online follow-up when children were school aged. Mothers were assessed for psychopathology, and mothers and secondary caregivers reported on children's somatic complaints, anxiety, and depression at both time points. Results: A high rate of child's somatic complaints was noted in this sample, with similar rates in males and females. Regression analyses revealed that somatic complaints at preschool predicted somatic complaints, anxiety, and depression at school age, and sex did not moderate these relationships. Overall, maternal psychopathology predicted somatic complaints, but findings were inconsistent across reporters, time points, and types of maternal psychopathology. Evidence for maternal reporting bias was mixed. Conclusion: The association between preschool-age somatic complaints and school-age internalizing symptoms suggests the potential utility of early detection and treatment of somatic complaints, particularly for young children at an increased familial risk for developing internalizing disorders. Pediatric primary care is an ideal setting for these early intervention efforts.
(J Dev Behav Pediatr 39:573-579, 2018) Index terms: somatic complaints, internalizing symptoms, maternal psychopathology, developmental.
Somat ic complaints refer to physical symptoms (e.g., headaches, abdominal pain, dizziness, etc.) with no identifiable organic cause. 1, 2 In addition to contributing to significant functional impairment among those affected, somatic complaints lead to an overuse of the medical system that results in unnecessary and expensive consultation and treatment. Importantly, these symptoms are highly prevalent in childhood, affecting 10% to 30% of youth in the United States and accounting for 2% to 4% of pediatrician visits. 1, 2 Childhood somatic complaints are particularly concerning because they have been associated with a maladaptive developmental trajectory characterized by difficult temperaments, emotional and behavioral problems, excessive school absences, and an increased risk for internalizing disorders (e.g., anxiety and depression) in adulthood. [3] [4] [5] [6] Thus, early-life somatic complaints are a serious public health concern for pediatric primary care providers.
Previous longitudinal studies have assessed childhood somatic complaints among school-aged children and adolescents but have failed to examine the continuity and behavioral correlates of somatic complaints among preschool-aged children. Conflicting findings also exist regarding the temporal emergence of sex differences in somatic complaints; although many studies report no differences before puberty, some identify a greater prevalence in females across childhood. [1] [2] [3] Furthermore, it is unclear whether patterns of high comorbidity between somatic complaints, anxiety, and depression seen in adulthood are present in early childhood. 2, 4, [7] [8] [9] [10] [11] [12] Previous studies have also suggested a relationship between maternal psychopathology and child's somatic complaints; however, the directionality of this relationship remains unknown. Maternal anxiety has been identified as a risk factor for somatic complaints, but findings have been mixed for maternal depression. [13] [14] [15] Because it is mothers who often present concern of their children's physical complaints to pediatricians, it is important to study the role of maternal mental health in the emergence of somatic complaints in children. However, the noted correlations with maternal psychopathology may be due to shared method variance and/or maternal reporting bias. 14, 16 To address the gaps in the literature, this study examined the development of somatic complaints in a community cohort at a high risk for mental illness consisting of 185 children from preschool to school age. We hypothesized that preschool somatic complaints would predict school-age somatic complaints and increases in anxiety and depression across time points, particularly among females. We also hypothesized that there would be some evidence of reporting bias for mothers with high levels of depressive symptoms but that this bias would not fully explain associations between maternal psychopathology and child's somatic complaints.
METHODS

Participants
This study was part of a larger study of mother-child dyads (N 5 219) who were initially assessed when children were aged between 2.5 and 5 years. Most of these mothers (N 5 178) were recruited from the (Emory University) Women's Mental Health Program (WMHP), a treatment referral and research program for women with mental illness. An additional 41 women were recruited from the community. Secondary caregivers (e.g., fathers, grandmothers, etc.) were also contacted through mothers for their reports of the child's behavior.
Mothers recruited from the WMHP did not differ from community controls on any demographic variables relevant to this study, with the exception of the number of children in the home (i.e., controls had more children in the household than did participants recruited from the WMHP; p 5 0.046). Mothers in the preschool sample were predominantly white (82.6%), married (81.7%), and well educated (40.2% completed graduate/professional school). The majority of mothers (59.4%) were undergoing mental health treatment (e.g., psychological and psychiatric services) at the time of study enrollment.
Approximately 85% of these mothers (N 5 185; 151 WMHP and 34 controls) completed follow-up measures when children were of school age (5-11 years old). Secondary caregivers (e.g., grandparent, babysitter, and father) were also recruited to provide follow-up information. To be included in this final sample, a child's mother must have completed the school-age behavioral questionnaire. Secondary caregiver's reports were also used whenever possible and were obtained for 85.9% of children at preschool, 74.6% at school age, and 60.0% at both time points.
The mothers lost to follow-up were less educated than retained participants (p 5 0.015). Children lost to followup did not significantly differ from retained participants on initial measures of somatic complaints, anxiety/depression, maternal age, maternal depression scores, or race/ethnicity (see Table 1 for a complete listing of the demographic characteristics of the final sample).
This study was approved by the Institutional Review Board of (Emory University) University. Mothers and secondary caregivers provided consent for their participation in the study, and mothers also provided consent for recontact. Mothers and secondary caregivers were financially compensated for their involvement in both study phases.
Procedure
During the preschool phase of the study, mothers visited the laboratory and completed interviews and questionnaires about their mental health history and current depressive symptoms and their children's behaviors. Secondary caregivers also provided reports of children's behaviors.
In the school-age phase of the study, data were collected through Research Electronic Data Capture, a secure online database. Mothers and secondary caregivers received emails that included a direct hyperlink to the online measures. Participants were instructed to click on the link, read consent information thoroughly, and complete the online questionnaires if they agreed with the study's details. Participants were not required to complete every questionnaire in 1 sitting and were recontacted if measures were left incomplete for longer than 2 weeks.
Measures
Somatic Complaints
Mothers and secondary caregivers completed the 100-item Achenbach Child Behavior Checklist (CBCL) for 1.5 to 5 years of age during the preschool phase of the study. 17 The CBCL is a reliable and valid measure of children's behavior that instructs respondents to indicate the extent to which items generally describe the child's behavior over the past 2 months using a 3-point scale as follows: 0, not true; 1, somewhat or sometimes true; or 2, very true or often true. The Somatic Complaints syndrome scale includes items such as "headaches (without medical cause)," "constipated (when not sick)," and "vomiting, throwing up (without medical cause)." Cronbach's alphas for the Somatic Complaints syndrome scale at preschool for maternal and secondary caregiver's reports were 0.48 and 0.40, respectively. This low internal consistency will be further discussed.
Children's somatic complaints were measured again at follow-up using the 113-item CBCL for 6 to 18 years. 18 On the school-age CBCL, raters are asked to evaluate a child's behavior over the past 6 months. In addition, a DSM-oriented Somatic Problems scale is available at this age and was chosen for this study rather than the syndrome scale because all items on the DSM-oriented scale clearly state that the somatic complaint without a known medical cause. Cronbach's alphas for the DSM-oriented Somatic Problems scales at school age for maternal and secondary caregiver's reports were 0.84 and 0.76, respectively. Raw subscale scores were used for analyses of somatic complaints at both time points.
Anxiety/Depression The Anxious/Depressed syndrome scale of the CBCL was used to assess children's internalizing symptoms in the preschool and school-age periods. Examples of items that load onto this subscale include "nervous, highstrung, or tense" and "feels worthless or inferior." Cronbach's alphas for the 8-item preschool subscale for maternal and secondary caregiver's reports were 0.63 and 0.69, respectively. For the 13-item school-age subscale, Cronbach's alpha was 0.82 for both reporters.
Maternal Psychopathology Maternal mental illness was initially assessed using the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I), a semistructured interview that assesses the lifetime history of mental illness. 19 Mothers' lifetime histories of general psychopathology (total number of lifetime Axis I diagnoses), anxiety disorders (e.g., panic disorder and generalized anxiety disorder), and depressive disorders (e.g., dysthymia and major depressive disorder) were examined. Approximately 15% of interviews were double coded by a licensed clinical psychologist. Reliability for Axis I diagnoses was high (K $ 0.87).
Maternal depression was also assessed at both time points using the Beck Depression Inventory (BDI), a gold-standard self-report measure with high reliability and validity. 20 This questionnaire consists of 21 items measured on a 4-point scale, with higher scores reflecting more severe depressive symptomatology. Example items include "sadness," "loss of pleasure," and "irritability." SCID data allowed for an examination of the effects of lifetime maternal depression on the child's behavior; the BDI allowed us to examine potential bias in maternal reporting at school age.
Statistical Approach
Linear regression analyses were used to assess associations between preschool somatic complaints and somatic complaints, anxiety, and depression at school age as well as associations between maternal psychopathology and child's somatic complaints at both time points. To assess the continuity of somatic complaints, a persistent somatic complaint variable, which identified children whose somatic complaints were rated as above the median at both preschool (a score of 1 or higher) and school age (a score of 2 or higher), was created for each reporter. Logistic regression analyses were used to examine associations between maternal psychopathology and persistent somatic complaints.
To examine the moderating effect of sex, sex and somatic complaint variables were centered on the mean, and interaction variables were created by multiplying these mean-centered terms. Next, linear regression models were used to assess the independent contribution of this interaction term (above and beyond main effects) to child's anxiety and depression outcomes.
To assess maternal bias in reporting, a variable was created that represented the difference between maternal and secondary caregiver's reports of child's somatic complaints at school age, and this index was then assessed in relation to maternal BDI scores at school age.
Because of skew and kurtosis, somatic complaints and anxiety/depression symptom scores at school age were winsorized at 90% for analyses, resulting in maximum scores of 4 on the maternal and secondary caregiver's somatic problems subscales and 10 on the maternal and secondary caregiver's anxious/depressed subscales.
RESULTS
Sample Characteristics
Because of the recruitment sources, the prevalence of maternal psychopathology in this sample was high; 48% of mothers met lifetime criteria for an anxiety disorder and 44% for a depressive disorder. More than 82% met criteria for at least 1 DSM-IV diagnosis. Prevalence of child's somatic complaints far exceeded levels previously reported in community samples. Across reports, more than 60% of preschool and nearly 50% of school-aged children were reported to have experienced at least 1 somatic complaint ( Table 2) . As highlighted in Table 3 , correlations between child's somatic complaints and child's anxiety and depression were significant and positive for both reporters at both time points. Demographic factors including sex, maternal age, maternal education, and child's age were tested as potential covariates. The child's age was significantly associated with both maternal reports of anxiety and secondary caregiver's reports of somatic complaints and was thus controlled for in all analyses examining these outcomes. Notably, levels of somatic complaints at school age did not differ by sex. Regarding the relationship between maternal mental health and child's somatic complaints, results revealed that our measure of general maternal psychopathology significantly predicted maternal-reported preschool-age somatic complaints, whereas measures of maternal depression and anxiety did not. General maternal psychopathology (total number of lifetime DSM-IV Axis I diagnoses) and maternal anxiety significantly predicted maternal-reported somatic complaints at school-age follow-up. However, only maternal depression predicted the persistence of maternal-reported childhood somatic complaints across time points. General maternal psychopathology, maternal anxiety, and maternal depression did not predict secondary caregiver's reports of child's somatic complaints at any time point (see Table 4 for a summary of these findings).
Although these findings highlight some discrepancies concerning maternal and secondary caregiver's reports, the difference in the score between maternal and secondary caregiver's reports of somatic problems demonstrated that equal proportions (15%) of mothers and secondary caregivers reported higher scores for the same child. In most cases (70%), mothers and secondary caregivers reported the same level of child's somatic complaints. Correlation analyses revealed no significant association between current maternal depressive symptoms and reporter difference scores (r 5 0.110; p 5 0.199). Furthermore, maternal Beck Depression Inventory scores were associated with child's somatic complaints at school age according to both maternal (F (1, 183 
DISCUSSION
This study adds to a growing body of literature implicating childhood somatic complaints as a predictor of internalizing problems later in life. By longitudinally following a community cohort of mother-child dyads at a high risk for mental illness over the course of children's preschool and early school-age years, we demonstrated that somatic complaints in preschool persist to school age and predicted increases in anxiety and depression symptoms across this developmental period. The high comorbidity and common characteristics (e.g., perfectionism and heightened stress sensitivity) of somatic complaints, anxiety, and depression have led some to question whether these conditions represent distinct disorders or instead represent a single phenotype, the manifestation of shared vulnerabilities. 2, [10] [11] [12] 21, 22 Our results corroborate the findings of a recent twin study suggesting a latent internalizing factor underlying these 3 phenotypes and support the shared vulnerability hypothesis. 10 In addition to informing the developmental science of internalizing disorders, this highlights the potential for early childhood somatic complaints to serve as an intervention target for childhood mood and anxiety disorders, particularly in children who are at an increased familial risk for psychopathology.
We did not find sex differences in either the reported levels of somatic complaints or in their associations with later anxiety and depression. Although there is little consensus in the literature on the temporal emergence of sex differences, some studies have suggested that the increased prevalence of somatic complaints and internalizing disorders among females does not appear until adolescence. 2, 3 Future work following this sample into adolescence would be needed to replicate this proposed trajectory and better understand the unique developmental and psychosocial risk factors that contribute to the somatic complaintinternalizing problem relationship. However, these findings do suggest that clinical interventions should focus on both males and females with early childhood somatic complaints because both sexes may be at an increased mental health risk when they display somatic complaints during this period of development.
Inconsistent findings emerged when comparing maternal and secondary caregiver's reports of child's somatic complaints. Discrepancies between reporters were noted when examining the relationship between lifetime measures of maternal psychopathology and child's somatic complaints. However, there was general agreement in findings across maternal and secondary caregiver's reports of somatic complaint prevalence, associations with later anxiety and depression, and the continuity of these symptoms. Furthermore, concurrent maternal depressive symptoms were positively correlated with both maternal and secondary caregiver's measures of school-aged children's somatic complaints. This challenges the traditional view that mothers with depression present distorted views of their children's behavioral problems and indicates that noted associations between maternal psychopathology and child's somatic complaints cannot be attributed solely to biased maternal reporting. 16 The prevalence of somatic complaints in the children (46%-67%; Table 2 ) in this clinical-community sample far exceeded previously reported rates for community samples, especially in the preschool period, in which community prevalence rates are no more than 20%. 2, 23, 24 This suggests that maternal psychopathology may heighten children's risk for developing somatic complaints at an early age. Interestingly, the number of maternal lifetime DSM-IV diagnoses was the only measure of maternal psychopathology that significantly predicted child's somatic complaints at both preschool and school-age time points. Mental illnesses have traditionally been categorized along dimensions of internalizing, externalizing, or thought disorders, but a general psychopathology factor has received increasing attention in the literature. A general factor was recently found to explain psychiatric disorders of adulthood better than any single dimension, and this factor was recently confirmed to be moderately heritable and associated with intergenerational transmission of psychopathology. 25, 26 When taken with our finding that the combination of maternal disorders predicted a greater cumulative risk for somatic complaints than individual conditions such as maternal anxiety and depression, this work suggests that future research should examine the relationship between a latent factor of maternal psychopathology and childhood somatic complaints.
Thus, it is notable that maternal depression significantly predicted persistent somatic complaints but not complaints at preschool or school age independently, whereas maternal anxiety predicted childhood somatic complaints only at school age. Although these findings need to be evaluated in light of the small sample size of children with persistent somatic complaints (N 5 46), they nevertheless suggest that there is a link between maternal psychopathology and early childhood anxiety, depression, and somatic complaints. Future studies should work to more clearly delineate these complex relationships.
As indicated above, there are several factors that limit the generalizability of these findings, the first of which is the sociodemographic homogeneity of our sample. These mothers and their children were predominately white, came from high-socioeconomic status backgrounds, and were able to gain ready access to mental health services. Given that sociocultural factors can bias expressions and perceptions of somatic complaints, future research should examine associations between child's somatic complaints and maternal and child's psychopathology within a more diverse population. 27 Although the use of secondary caregiver's reports was a strength in this study, there are some additional methodological issues to consider with regard to these reports. For example, we had a smaller sample size of secondary caregivers, who sometimes varied across study time points (i.e., father at preschool and teacher at school age). Additionally, we computed bias by comparing maternal with secondary caregiver's reports; ideally, maternal reporting bias due to psychopathology should be examined with more objective or standardized measures. For example, it has been suggested that reporter bias could be assessed by having depressed and control mothers rate multiple videotaped samples of their children's behaviors and that these ratings then be compared with those of trained observers. 16 However, this alternative approach brings limitations of its own, including greater time and training efforts for mothers and researchers alike.
Because the larger study for this project was not designed to assess associations between child's somatic complaints and related psychopathology, we did not obtain potentially valuable information related to the physical health histories of these children. Given that no known studies have longitudinally examined the relationship between somatic complaints and medical diagnoses across early childhood, future studies should examine the prospective associations between early child's somatic complaints, internalizing problems, and later diagnosed medical conditions. Additionally, although the somatic complaints are reported to have no known medical cause, it is unknown whether maternal psychopathology may have influenced medical care utilization and therefore the identification of underlying physical illnesses already present.
Finally, the Child Behavior Checklist (CBCL) is not an exemplary measure of somatic complaints. The internal consistencies for the maternal and secondary caregiver's measures of preschool somatic complaints were low in our sample. Relatively low alphas for the somatic complaints scale have been noted in other studies. 13, 28 In addition, an international comparison study found that the somatic complaints subscale produced the lowest alpha of all the syndrome scales on the 1.5-to 5-year CBCL. 29 This lower internal consistency in preschool, relative to later in childhood, might suggest that somatic complaints are more focused on a specific type of ache or pain earlier in development and later transform into a more diffuse set of complaints that tend to co-occur. Future studies might explore this possible developmental progression; in the meantime, we acknowledge that the lower alpha noted for the preschool somatic complaints scale in our study might have impaired our ability to make longitudinal predictions with these data.
Future researchers should perform similar analyses using a more targeted and empirically validated measure such as the Children's Somatization Inventory. 30 This measure also allows for child's reports, which is ideal for assessing internalizing symptoms. We believe, however, that because it is mothers who present concerns regarding their young children's physical complaints, studying their reports is quite useful.
CONCLUSIONS
The results of this study suggest that preschool somatic complaints predict somatic complaints and increased anxiety and depression at school age. Maternal psychopathology also predicted the incidence and persistence of childhood somatic complaints. These findings were not moderated by child's sex and were generally consistent across maternal and secondary caregiver's reports. This work demonstrates the importance of early detection of somatic complaints and the need for evidence-based interventions for children with somatic complaints, particularly those at a familial risk for developing internalizing disorders. Future research should follow children longitudinally from preschool into early adulthood to gain a more nuanced understanding of the emergence of somatic complaints across development and determine optimal periods of prevention and intervention. Pediatric primary care is an ideal setting to integrate such preventive efforts because somatic complaints are often presented to general pediatricians long before parents may seek appropriate mental health care for their children. Currently, we know of no wellvalidated brief screening tools for somatic symptoms in early childhood that are practical for pediatricians to administer. Developing validated screening tools and evidence-based interventions are important directions for future work. In the meantime, primary care clinicians can include questions about somatic complaints (e.g., "Does your child complain about aches or paints?") as part of their routine developmental-behavioral surveillance during early childhood well-child visits and whenever parental concerns arise. Doing so may help prevent later internalizing disorders.
